The subject of marine vessel as a source of the sea pollution was taken because of very adverse impact of petroleum pollutants on the natural environment. Oil pollutions concern especially marine environment. 
Introduction
Oils have an adverse impact on the natural environment. This has been reported in many papers. A number of monographs [2, 3, 5] present comprehensive lists of the relevant papers. Petroleum was acknowledged to be marine pollutant already in 1954 [4] (IMO 2006), long before any other substances and before the mentioned reports too. In 1973, IMO adopted the International Convention for the Prevention of Pollution from Ships, now known universally as MARPOL, which has been amended by Protocols adopted in 1978 and 1997 and kept updated through other relevant amendments [5] . According to the Convention, the term "oil" denotes any kind of crude oil and any petrochemical product, like fuel or grease oil, as well as a product of petroleum transformation in the marine environment. The Convention regulates any question, which refers to pollution of the sea and has greatly contributed to a significant decrease in pollution from international shipping. MARPOL requires the states parties thereto to protect against pollution of water bodies belonging to them and to monitor the state of contamination. The significant reductions of pollution generated by ships have been achieved by addressing technical and operational element issues.
In spite of such progress, oils enter the marine environment from numerous sources. Chronic release from natural seeps and runoff from land sources are responsible for the majority of petroleum hydrocarbon input to the world's oceans. The last assessment places the current global rate of natural seepage of petroleum at 600,000 tones per year, with a range of 200,000 to 2,000,000 tones per year [5] . The estimate of annual runoff from land-based sources is 140,000 tones with even wider limits: the minimum estimate is 6,800 tones and the maximum estimate is 5,000,000 tones (ibidem). The best estimate of the worldwide annual spillage from tankers is about 100,000 tones.
The Baltic Sea is a marine are where the vessel traffic is very intense. The Pomeranian Bay and the Gulf of Gdansk are two basins in Polish zone where the shipping is most intense. For two last decades, aerial surveillance evidence that the Baltic Sea is still exposed to oil pollution but the level of risk fortunately decreases. This trend also applies to Polish marine areas -the absolute number of detections decreases as well as the rate relative to the time duration of flight inspection (Fig. 1) . Each year the oil spots are detected in areas of approach to ports. Fig. 2 presents exemplary results of aerial inspection at the Southern Baltic. One can notice increased density of oil-contaminated areas in the Gulf of Gdansk.
Moreover, two main Polish rivers inflow to the Southern Baltic sea. Therefore, determination of pollutants in these basins is necessary. The paper presents concentration of petroleum pollutants in seawater in the Gulf of Gdansk determined during several research cruises of the r.v. 
Methods and materials
Seawater was sampled from the board of r.v. Oceania. A 1.5 dm 3 bottle was filled with water sampled at a depth of 1 m. A fixed amount of water (1.2 dm 3 ) was extracted with hexane. Throughout this process, the extracts were stored in darkness at a temperature below 5ºC. Both the water and the hexane were weighed. The oil concentration was determined by the improved fluorescence method [8] . In this method, the intensity of light emitted by the extract is measured. The wavelength of the exciting radiation is 210 nm and that of the fluorescence is 295 nm. Result of this measurement w is compared with the intensity of luminescence of a standard -a solution of artificially aged crude North Sea oil. This determination is based on the linear relation between the oil concentration and the intensity of fluorescence w. The concentration C of petroleum in the water is calculated from the following expression: 
where: C -oil concentration in water, w -fluorescence intensity of extract, w r -fluorescence intensity of standard, m -mass of extract, M -mass of sample of tested water, C r -standard concentration.
Results
Investigated area covers the polish zone of the Gulf of Gdansk bounded on the north by the Hel Peninsula and the parallel 54º40' N. 115 samples of seawater were tested. The concentration of petroleum pollutants in the water ranges from below 1 g/kg (limit of detection) to 356 g/kg. Average concentration is 43 g/kg and standard deviation of these results is 63 g/kg. Most of the results (over 75%) do not exceed the average concentration.
Fourteen most polluted points were selected for the further discussion. Tab. 1 presents coordinates of the points, where concentration of oil exceeds 100 g/kg. Fig. 3 indicates these places. Position of some of these points suggest Vistula river as a possible source of contamination. Great inflow of water -mean daily discharge over 93 millions m 3 -deliver various dangerous substances to the sea [7] . Impact of the Vistula on the Gulf of Gdansk is detected to the north and to the east from the rivers mouth. The river water mixes with the seawater and pollutants migrate towards northeast direction [6, 9] . Fig. 1 No. Entire tested basin could be divided for two parts: the area, where the Vistula impact occurs, that is east of the river mouth, and the area west of the mouth, where does not direct impact of the river. It was assumed that contamination might have flow down the Vistula River if a point is to the east of the meridian of 18º55' (dotted white line in Fig. 3 ). Average concentration of oil in the water is estimated as 5.0·10 -8 in the east-area and that is more than in the west-area, where the mean concentration is 3.8·10 -8 . This fact confirms petroleum runoff the land based sources with the river water. It is important here that eight of the fourteen highest concentrations refer to the places west of the boundary meridian.
Tab. 1. Petroleum concentration C in seawater in most polluted points of the Gulf of Gdansk with coordinates of the points and date of sampling. Numbers of measurements are harmonized with numbers of sampling points in

Fig. 3. Map of investigated area in the Gulf of Gdansk with points of water sampling. Dotted white line indicates offset yield of Vistula River disturbance area, narrows -the most probable direction of spread of the Vistula waters
One should be paid to two issues in the analysis of these results. A large area polluted with oil has not been found in the Gulf of Gdansk. There were no reports that at the same time a high level of contamination was in the adjacent points. Any of the most polluted places was a separate point in relative clean area. These contaminations may have been the effects of incidental oil spills. Moreover, intense ship traffic characterizes entire Gulf of Gdansk. Not only merchant ships, but also numerous fishing vessels of different sizes are still present in the both parts of investigated area. Regardless of possible runoff of petroleum with river water, fleet exploitation is the only explanation for the incidental oil spills, because there is not other possible source of petroleum in the Gulf of Gdansk like oil/gas extracting platform or pipeline.
Summary
Obtained results confirmed that Vistula River is possible source of petroleum in the Gulf of Gdansk. Regardless of runoff with the river water, oil spills occurs in the Gulf of Gdansk despite that is a protected area. Marine vessel is only source of incidental oil spill. The studies allow conclude that operation of the fleet is significant source of the sea pollution with petroleum.
It worth to be added that the present results are somewhat accidental, since the measurements are rare, and spotlights. So there are still searching ways to more easily obtain information about the content and origin of residual oil in marine areas [1] .
